
US006747865B2 

(12) United States Patent (10) Patent No.: US 6,747,865 B2 
(45) Date of Patent: Jun. 8, 2004 Capriz et al. 

(54) HEAT SINK FOR ELECTRONIC (58) Field of Search 361/680—687, 
COMPONENTS 361/724—727, 695—697; 165/802, 80.3, 

122, 124, 126, 185; 174/163 

References Cited 

U.S. PATENT DOCUMENTS 

(56) 
(75) Inventors: Cesare Capriz, Bologna (IT); Ashok 

Patel, Concord, NH (US) 

(73) Assignee: Aavid Thermalloy, LLC, Concord, NH 

73077 90.0099 ?O??? 190011 600466 3W233 “2 u "u ml. m mm “a “u “I u “t new 6 ls n.mg mrvtumm .hiai MCQKL 700223 99000 wwmmm 000mm 11 ***** 222 AABBB 0000429 310053 674727679) 1000015 65702 677747575) 55666 
(US) 

ot1ce: u ect to an 1sc a1mer,t e term 0 t 1s * N ' s bj yd' 1 ' h r h' 

patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

* cited by examiner 

(21) Appl. No.: 10/121,177 Primary Examiner—Hung Van Duong 
(74) Attorney, Agent, or Firm—Cohen, Pontani, Lieberman 
& Pavane 

(57) 

22 F1e : r. , 'l d Ap 12 2002 

(65) Prior Publication Data 

US 2002/0196607 A1 Dec. 26, 2002 
ABSTRACT 

A heat sink for electronic components having a heat dissi 
(30) Foreign Application Priority Data pator connected to at least one electronic component and a 

Apr. 27, 2001 (IT) BO2001A0257 ventila?ol designedto SuPPlYthe heatdissipatorwith air-The 
Sep. 11, 2001 (IT) BO2001A0542 heat dlsslpator Includes at least one thermally Conduc?ve 

plate connected to the electronic component and having a 
(51) Int. Cl.7 plurality of openings_ H05K 7/20 
(52) us. Cl. 361/679; 361/695; 165/124; 

174/163 18 Claims, 8 Drawing Sheets 



U.S. Patent Jun. 8,2004 Sheet 1 of 8 US 6,747,865 B2 

15 

2 r. F 



U.S. Patent Jun. 8,2004 Sheet 2 of 8 US 6,747,865 B2 



U.S. Patent Jun. 8,2004 Sheet 3 of 8 US 6,747,865 B2 

5 11 2:1 11 9 

/ ) / 

d f“ 19 

5 

FIG. 6 23 15 17" 

\ f__ 17." 

21 



U.S. Patent Jun. 8,2004 Sheet 4 of 8 US 6,747,865 B2 



U.S. Patent Jun. 8,2004 Sheet 5 of 8 US 6,747,865 B2 

1 7" 21 FIG. 9 

9 1 

23 
21 

oooocpooo 
oooocbooo 

FIG. 10 

T 7 1 1 



U.S. Patent Jun. 8,2004 Sheet 6 6f 8 US 6,747,865 B2 



U.S. Patent Jun. 8,2004 Sheet 7 of 8 US 6,747,865 B2 

FIG. 12 

FIG. 13 

\ 

'i 70 



US 6,747,865 B2 U.S. Patent Jun. 8,2004 

FIG. 14 

FIG. 15 



US 6,747,865 B2 
1 

HEAT SINK FOR ELECTRONIC 
COMPONENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a heat sink for electronic 

components and a process for making the heat sink. 
2. Description of the Related Art 
Heat sinks are devices used to loWer the temperature of 

electronic components and circuits by dissipating the heat 
these components and circuits produce during operation. 
They comprise a dissipating element usually consisting of a 
central element, associated to the electronic component and 
having a plurality of dissipating ?ns. 

Heat sinks knoWn to prior art include devices knoWn as 
“active” heat sinks. This type of heat sink is equipped With 
a fan, positioned close to the dissipating element, Which 
conveys air directly to the element in order to cool it. 
Through the fan, cooling occurs by forced convection and 
therefore much more quickly. 

In these heat sinks, the shape of the dissipating elements, 
and especially of the ?ns, varies according to the amount of 
heat to be dispersed and the siZe of the electronic circuit to 
Which the heat sink is applied. Once the shape of the 
dissipating element has been de?ned, the dissipating ele 
ment can be made using any of several different knoWn 
methods. For example, there are aluminium heat sinks made 
by extrusion, having a plurality of suitably cut ?ns, or made 
from die formed metal sheets. 

Heat sinks may also be made by sintering and pressing 
metal poWders. Heat sinks having ?ns that are glued or 
braZed on a plate and With or Without holes in them, are also 
knoWn in prior art. The manufacturing of heat sinks of this 
kind involves considerably complex processes and a high 
production cost. 

Moreover, each heat sink must be adapted to a particular 
electronic circuit and positioned relative to the fan in such a 
Way as to ensure the correct heat exchange. The heat sink, 
hoWever, especially if series-produced, cannot alWays be 
adapted to the circuit to ensure optimum thermal perfor 
mance. 

SUMMARY OF THE INVENTION 

The aim of the present invention is therefore to overcome 
the above mentioned disadvantages. The invention has for 
an aim, in particular, to provide a heat sink that is economi 
cal to make and, at the same time, provides good thermal 
performance. 

Yet another aim of the present invention is to provide a 
heat sink that is easy to make and can be series-produced 
Without limiting thermal performance. 
A heat sink for an electronic component comprising heat 

dissipating means connected to at least one electronic 
component, the dissipating means having at least one ther 
mally conductive plate having a plurality of openings and 
being attachable to the electronic component ventilation 
means for supplying the heat dissipating means With air. 

Aprocess for making a heat sink for electronic compris 
ing the steps of forming at least one thermally conductive 
plate having a plurality of openings joining the plate to a 
thermally conductive base, the base accommodating con 
nection to at least one electronic component. 

Other objects and features of the present invention Will 
become apparent from the folloWing detailed description 
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2 
considered in conjunction With the accompanying draWings. 
It is to be understood, hoWever, that the draWings are 
designed solely for purposes of illustration and not as a 
de?nition of the limits of the invention, for Which reference 
should be made to the appended claims. It should be further 
understood that the draWings are not necessarily draWn to 
scale and that, unless otherWise indicated, they are merely 
intended to conceptually illustrate the structures and proce 
dures described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings, Wherein like reference numerals repre 
sent similar elements throughout the vieWs: 

FIG. 1 is a perspective vieW of a ?rst preferred embodi 
ment of a heat sink according to the invention; 

FIG. 2 is a perspective vieW of a second preferred 
embodiment of a heat sink according to the invention; 

FIG. 3 is a perspective vieW of a third preferred embodi 
ment of a heat sink; 

FIG. 4 is a perspective vieW of a fourth preferred embodi 
ment of a heat sink; 

FIG. 5 is a front vieW of the heat sink shoWn in FIG. 1; 

FIG. 6 is a top vieW of the heat sink shoWn in FIG. 1; 

FIG. 7 shoWs the heat sink of FIG. 1 in a cross section 
through line V—V in FIG. 4; 

FIG. 8 is perspective vieW of another embodiment of the 
heat sink according to the invention; 

FIG. 9 is a top vieW of the heat sink shoWn in FIG. 8; 

FIG. 10 shoWs the heat sink of FIG. 8 in a cross section 
through line VIII—VIII in FIG. 9; 

FIG. 11 is perspective vieW of yet another embodiment of 
the heat sink according to the invention; 

FIG. 12 is a schematic side vieW of a heat sink for 
electronic components according to the present invention; 

FIG. 13 illustrates in a schematic side vieW a variant of the 
embodiment of the heat sink of FIG. 1; 

FIG. 14 is a schematic front vieW of the heat sink shoWn 
in FIGS. 1 and 2; and 

FIG. 15 is a schematic top plan vieW of the heat sink 
according to the invention. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

With reference to the accompanying draWings, the 
numeral 1 denotes a heat sink for electronic components. 

The heat sink 1 comprises heat dissipating means 3 
connected to at least one electronic component 5 Which 
generates a certain amount of heat during its operation. The 
heat sink 1 is also equipped With ventilation means 7 Which 
supply the dissipating means 3 With air in order to cool them. 
According to the present invention, the dissipating means 3 
comprise at least one thermally conductive plate 9 attached 
to the electronic component 5 and having a plurality of 
openings 11. The plate 9 is joined, for example by braZing, 
to a base 19 Which is also thermally conductive. The base 19 
is placed in contact With and connected to the electronic 
component 5 from Which the heat must be removed. The 
plate 9 is associated to the base 19, Which may be made in 
the form of a board, for example, along a face 13 forming the 
thickness s of the plate 9 itself, so that the heat exchange 
surface comprises the entire lateral surface of the plate 9. 
Advantageously, the metal plate 9 consists of Wire netting 
(FIGS. 2 and 4) or stretched or perforated metal sheeting 
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With a network of openings that may be rhomboidal (FIG. 1), 
or circular (FIG. 2) or any other suitable shape (FIG. 11). 
According to the present invention, the plate 9 is shaped in 
such a Way as to create at least one channel 15 through Which 
the air supplied by the ventilation means 7 can pass. 

In a ?rst preferred embodiment of the invention, illus 
trated in FIG. 1, the plate 9 extends in a longitudinal 
direction for a de?ned length and is then bent With respect 
to the longitudinal direction in such a Way as to form a 
consecutive series of contiguous plate portions 17 at a 
de?ned angle to each other. As shoWn in FIG. 1, the plate 9 
is bent in such a Way that the Width of each portion 17 
decreases from one portion 17‘ to the next 17“ so that the 
consecutive series of plate portions 17 forms a spiral Where 
the air passage channel 15 is created by tWo non-contiguous 
portions 17‘, 17“‘. 

In a second preferred embodiment of the dissipating 
means 3, illustrated in FIG. 2, the plate 9 is Wound in such 
a Way as to form a circular spiral Without sharp edges to 
create an air passage channel 15. 

In a third preferred embodiment illustrated in FIG. 3, the 
dissipating means 3 comprise a plurality of plates 9i posi 
tioned in sequence and side by side in such a Way as to create 
the channel 15 for the passage of the air supplied by the 
ventilation means 7. The contiguous plates 9i‘, 9i“ are 
positioned at a de?ned angle to each other—for example, at 
right angles, as shoWn in FIG. 3—and decrease in Width in 
such a Way as to create a spiral Where tWo non-contiguous 
plates 9i‘, 9i“‘, positioned side by side create the channel 15 
for the passage of the cooling air. 

FIG. 4 shoWs a fourth preferred embodiment of the 
dissipating means 3, Where a plurality of plates 9‘ bent into 
any of several shapes (square, circular or, as in FIG. 4, 
rectangular) are positioned in substantially concentric fash 
ion to create air passage channels 15. 

According to the present invention, the ventilation means 
7 consist of at least one fan 21 Whose axis 23 is substantially 
parallel to the plane 25 of each plate 9i, 9‘ or plate portion 
17. 

In a ?rst embodiment, as illustrated in particular in FIGS. 
5—7, the fan 21 is positioned at a distance d from the 
electronic component 5 that is less than the height h of the 
plate 9. The fan 21 is positioned inside the spiral at a halfWay 
position With respect to the height h of the plate 9. Thus, the 
air is conveyed by the fan 21 in the radial direction R 
toWards the innermost plate portions 17 of the spiral and 
toWards the inlet 27 of the channel 15 formed by the spiral 
itself. Hence, the air is moved Within the channel 15 not only 
in the direction L but also radially in the direction R through 
the openings 11 made in the plate 9 (FIGS. 6 and 7). The 
movement of the air in different directions creates a turbu 
lent motion Which facilitates heat exchange and thus cools 
the plate doWn more rapidly. 

In a second embodiment, illustrated in FIGS. 8—10, the 
fan 21 is positioned at a distance d from the electronic 
component 5 that is greater than the height h of the plate 9. 

In this embodiment, the air is conveyed by the fan 21 in 
the direction Z directly toWards the base board 19 that is in 
contact With the electronic component 5 Where heat is 
generated. The air then passes over the plane 25 of the plate 
portions 17, cooling them, and, through the openings 11, is 
transferred partly into the channel 15 and in radial direction, 
favouring convective motion and, hence, heat exchange 
(FIG. 10). 

In another embodiment, illustrated in FIG. 11, the venti 
lation means 7 comprise tWo fans 21, 21‘ positioned outside 
the spiral. 
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4 
In a variant of this embodiment, the dissipating means 3 

may comprise (see also FIGS. 12 to 15): a plurality of 
straight, thermally conductive plates 50 positioned parallel 
to each other in succession, and a base 70 to Which the 
plurality of plates 50 is connected and Whose free surface is 
attachable to the electronic component or components 5 to 
be cooled. The plurality of plates 50 presents a plurality of 
openings 60 passing through its dissipating surface and 
constituting corresponding Zones alloWing the passage of the 
air supplied by the ventilation means 7. Each plate 50 is 
joined, preferably by braZing, to the base 70, Which is made, 
for example, in the form of a board. As shoWn in the 
draWings, each plate 50, consisting, for example, of a 
stretched sheet, is applied to the base board 70 along one of 
its faces forming the thickness of the plate 50 itself, in such 
a Way that the heat exchange surface comprises the entire 
lateral surface of each plate 50. 
Again as shoWn in FIGS. 12 to 15, the ventilation means 

7 consist of at least one fan, positioned close to the plurality 
of plates 50 and having an axis that is parallel to the plane 
in Which the plates 50 themselves extend. More speci?cally, 
the fan 7 may be positioned above the plurality of plates 50, 
again With its axis parallel to the plane in Which the plates 
50 extend. Alternatively, the fan 7 may be positioned inside 
a space 80 delimited by the break in a part of the plurality 
of plates 50 (see FIG. 15 and dashed line in FIG. 14). 
As shoWn in FIG. 13, each of the plates 50 presents a 

plurality of the openings 60, Which may be circular, qua 
drangular or polygonal and uniformly distributed over the 
heat exchange surface of the plate 50. The shape of the holes 
may be determined by the dissipating ef?ciency required or 
by the thickness of the plates 50. The structure of the parallel 
plates 50, together With the openings 60 made in the plates 
50 themselves, combined With the action of the fan 7, 
conveys the air rapidly along the passages formed by the 
plates 50 and through the openings 60, in such a Way as to 
create very rapid ?oWs both lengthWays and crossWays With 
respect to the heat sink. 
The invention also provides a process for making a heat 

sink 1 comprising the steps of making at least one thermally 
conductive plate 9 having a plurality of openings 11 and 
joining the plate 9 to a thermally conductive base 19, Which 
may be made in the form of a board, for example, and Which 
may be connected to at least one electronic component 5. 
The plate 9 may be joined to the base board 19 by braZing, 
for example. Before being joined to the base board 19, the 
plate 9 is shaped in such a Way as to form at least one 
channel 15 through Which the cooling air can pass. 
Advantageously, the plate 9 is shaped into a spiral. 

In a ?rst embodiment of the process according to the 
invention, this spiral con?guration is obtained by bending a 
continuous plate 9 into a circular shape or in such a Way as 
to form a consecutive series of contiguous plate portions 17 
at a de?ned angle to each other. 

In a second preferred embodiment of the process, a 
plurality of plates 9i are positioned in sequence and side by 
side in such a Way as to form a spiral con?guration delim 
iting the channel 15 for the passage of the cooling air. 

In another embodiment of the process, each of a set of 
plates 9‘ is bent into a closed shape and the plates 9‘ are then 
positioned in a substantially concentric fashion to create the 
channels 15 for the passage of the cooling air. The heat sink 
according to the invention is easy to make since it does not 
require special machining processes to obtain optimum 
shapes. It is in fact suf?cient to make a stretched or uni 
formly perforated metal sheet, bend it into a required shape 
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and apply it to the thermally conductive base. The metal 
sheet is therefore easy to adapt to circuits of different siZes 
Which generate different quantities of heat. That means there 
is no need to make a different dissipating element for each 
different circuit. Further, thanks to the adaptability of the 
metal sheet, heat exchange can be optimiZed easily, What 
ever the con?guration of the electronic circuit. Series pro 
duction of the heat sink is therefore possible, Which means 
a loWer production cost Without reducing the thermal per 
formance of the heat sink. Moreover, the spiral or concentric 
geometry con?guration, combined With the openings in the 
plate, permits optimiZation of heat exchange by forced 
convection using either an axial-?oW fan or a radial fan. In 
particular, if a radial fan is used, the spiral con?guration 
enables the fan to be positioned inside the bent plate 
constituting the dissipating element. This has obvious 
advantages in terms of reduced siZe. 

Thus, While there have shoWn and described and pointed 
out fundamental novel features of the invention as applied to 
a preferred embodiment thereof, it Will be understood that 
various omissions and substitutions and changes in the form 
and details of the devices illustrated, and in their operation, 
may be made by those skilled in the art Without departing 
from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or 
method steps Which perform substantially the same function 
in substantially the same Way to achieve the same results are 
Within the scope of the invention. Moreover, it should be 
recogniZed that structures and/or elements and/or method 
steps shoWn and/or described in connection With any dis 
closed form or embodiment of the invention may be incor 
porated in any other disclosed or described or suggested 
form or embodiment as a general matter of design choice. It 
is the intention, therefore, to be limited only as indicated by 
the scope of the claims appended hereto. 
We claim: 
1. A heat sink for an electronic component comprising: 

heat dissipating means connected to the electronic 
component, the dissipating means having a plurality of 
thermally conductive plates positioned parallel to each 
other in succession and having a plurality of openings 
passing through its dissipating surface and constituting 
corresponding air passage Zones; 

a base to Which the plurality of plates is connected, said 
base having a free surface attachable to the electronic 
component, said heat dissipating means being attach 
able to the electronic component; and 

ventilation means for supplying the heat dissipating 
means With air. 

2. The heat sink according to claim 1, characteriZed in that 
the metal plate has a spiral con?guration. 
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3. The heat sink according to claim 1, characteriZed in that 

the metal plate is bent in such a Way as to form a sequence 
of contiguous plate portions positioned at a de?ned angle to 
each other. 

4. The heat sink according to claim 1, characteriZed in that 
the plurality of plates are positioned in succession to form a 
spiral con?guration. 

5. The heat sink according to claim 1, Wherein the 
plurality of plates are bent and positioned in a substantially 
concentric fashion. 

6. The heat sink according to claim 1, characteriZed in that 
the ventilation means comprises at least one fan Whose axis 
is substantially parallel to the plane of the at least one plate. 

7. The heat sink according to claim 1, characteriZed in that 
the at least one plate is made from Wire netting. 

8. The heat sink according to claim 1, characteriZed in that 
the at least one plate is made from a stretched metal sheet. 

9. The heat sink according to claim 1, characteriZed in that 
the at least one plate is made from a perforated metal sheet. 

10. The heat sink according to claim 1, characteriZed in 
that the ventilation means consist of at least one fan posi 
tioned close to the plurality of plates and having an axis that 
is parallel to the plane in Which the plates extend. 

11. The heat sink according to claim 1, characteriZed in 
that the ventilation means consist of at least one fan posi 
tioned above the plurality of plates and having an axis that 
is parallel to the plane in Which the plates extend. 

12. The heat sink according to claim 1, characteriZed in 
that the ventilation means consist of at least one fan Whose 
axis is parallel to the plane in Which the plates extend and 
Which is positioned Within a space delimited by a break in 
a part of the plurality of plates. 

13. The heat sink according to claim 1, characteriZed in 
that each plate is connected to the base by braZing. 

14. The heat sink according to claim 1, characteriZed in 
that each plate presents a plurality of the openings, Which are 
circular and uniformly distributed over its surface. 

15. The heat sink according to claim 1, characteriZed in 
that each plate presents a plurality of the openings, Which are 
quadrangular and uniformly distributed over its surface. 

16. The heat sink according to claim 1, characteriZed in 
that each plate presents a plurality of the openings, Which are 
polygonal and uniformly distributed over its surface. 

17. The heat sink according to claim 6, characteriZed in 
that the fan is positioned at a distance from the electronic 
component that is greater than the height of the at least one 
plate. 

18. The heat sink according to claim 6, characteriZed in 
that the fan is positioned at a distance from the electronic 
component that is less than the height of the at least one 
plate. 


